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An Over Time Analysis of Relationstiip 
Hultiplexity and Innovation 

Abstract 

This study investigated the relationship between shared 
coilunication links and the process of organizational innovation. 
It was nypothesized that the natare and content of an individual's 
coiunication links with others coolj predict individual 
irindvation adoption. Seven different coiunication link types 
(e.g., uniplex innovation, oniplex social, uniplex work, biplex 
work/social, biplex work/innovation, biplex social/innovation, 
fujltiplex work/social innovation) were identified as predictors of 
individual innovation adoption, Adoption behavior was assessed by 
recording both rate of adoption and extensiveness of adoption over 
a 90-day time period. ResuUs of a regression analysis provided 
no support for the hypotheses. The' lack of results is attributed 
to the salience of the innovation Introduced and to the 
conceptualization and breakdcwn of cdfiunicatidn link types. 
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An Over Time Analysis of Relationship 
Huitipiexity and innovation 

Organizations mil be capable of innovation if they are to be 
excellent or profitable, (Kanter, 1983; Peters i Waterman, 1982; 
Tbrnatzky, Eveland, Bbylah, Hertzner, Johnson, Roitman I 
Schneider, 1983). The concern with inndvatidn is evident in 
Am^ican industry because increased competition from foreign 
markets, especially Japan, has decreased the intern3tional 
market-share of the United States (Oochi, 1981). In order to 
remain competitive, domestic businesses have experienced pressure 
to (Dore rapidly and frequently innovate. 

Any idea, practice or object th?t is perceived as new is }t\ 
innoiiation. Rogers (19?2, 1983) asserts that any theory of 
organizational change and innovation must consider how innovations 
are diffused' throughout the organization. Diffusion is the 
process by which an innovation is coiunicated through certain 
formal and informal channels over time among members of a social 
system (Rogers, 1983). As sucn, innovation and subsequent change 
are fundamentally coiunication problems, individuals learn of 
new ideas by talking with otners. 

yhen one individual cownicates with another on a regular 
basis a cdiiuriicati'on link is created. Farace» Honge, & Russell 
(19?7) suggest that three different types of messages may be 
coiunicated in a single, established, link, in this pa?e% these 
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three message types are investigated as predictors of individual 
innovation adoption. Specifically, does the content of an 
individual's cownication link with another dictate the 
disseniination and Innovation information and thereby the eventaal 
adoption of an innovative idea? 

Innovation and Conmunication Links 

To date, over 3,000 innovation studies have been condocted 
(Rogers, 1983); Although ah impressive ambiint of efiipirical 
research has been carried oat, much remains to be learned about 
the conditions for innovation (Biogness & Perreault, 1981; 
Kinberly S Evanisko, 1981). The desire to explicate innovation 1n 
organizations has been considerable, but the parsimony of such 
explications has been wanting. Previous research on innovation 
diffusion and adoption has proy^en problematic 1h three major ways: 
(a) much innovation research emphasizes only two mutually 
exclusive roles or functions an individual adopts when 
disseminating innovative information, (b) individuals, rather than 
cbiiunicatibn links between individuals^ have been the unit of 
analysis, and (c) the data reported inherently lack demonstrable 
validity (Rogers, 19/9, 1983; Downs & Hohr, 1976; Mohr, 1969). 
€ommufH£at4on Roles 

Research examining the diffusion of ihndvatidhs has 
traditibnaiiy identified only two mutaally exciasive roles which 
ah ihdividiial may aobpt during the dissemination bf new ideas: 




linkers or noil-llhkisrs. Linkers are individuals who perfbj"m a 
cofiimjnication-1 inking function among groups in an organization 
(Jacobson & Seashore, 1951; Schwartz t Jacobson, 1977; Meiss & 
Jacobson, 1955), while non-1 inkers uccupy a role of general 
seclusion from others in the network. These two roles are 
generally perceived as fairly constant entities, det'ermihants of 
one's status in a coiftTiunication network, and as predictors of aih 
individual's learning of new ideas and ultimate adoption of an 
iiinivation, 

Recent work (Albfecht S Ropp, 1984; Rogers, 1983) suggests 
that individuals do not occupy specific roles during innovation 
diffusion and that individuals learn of new ideas by virtue of 
their shared comnunication link3 with others, ftlbrecht S Ropp 
(1984) foi:nd that the largest proportion of discussions about 
innovative ideas occurred when irifbrmatibri about work and sbcial 
information was also exchanged. As such, identification of 
communication role may be inadequate for studying innovation 
diffusion. Identifying shared contnunication links provides a more 
dynamic, and perhapc more accurate, means for investigating 
ihnbvatibh diffusibn. 
Individiials as Units of Analysis 

A certain degree of individual emphasis is evident in much 
innovation diffusion research (Rogers, 1983). Individuals who do 
not readily adopt are seen as the primary cause for system-wide 
rejection of an innovation. These iate-adbpting individuals are 
often pejoratively characterized ?5 traditional, isolated, and 
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tant to rhange (Rogers, 1983). Further, the ideritif ication 
Jivid'jals i^s the cause of system-wide rejection of iiinovati'on 
!S th=t^ individuals are tKe unit of analysis. Focusing upon 
Id i vidua! ignores the importance of the cottwun ication 
action which occurs between individuals. 
ijy of Data 

wo problems have surfaced !n iinovation research: (a) data 
iPcrall;- collected at a single point in time and 
notation researchers have relied primarily upon recall data. 
, Farace, & Monge (1976) assert that moch fif ths existing 
tidri research is static with data collected at a single 
in time. At a mi'^imum; studies of the diffusion process 
utilize multiple data collections, over time, to track 
dual adopt ibh rates. Multiple measurements aliOw 
chers to examine the impact of completely unexpected events 
Tried d.ssemination activities (Rogers, 1983). 
indvatldn research has relied typically upon recall data to 
ine rate of adoption. Respondents' ability to accurately 
adoption has proven problematic with regard to validity of 
:a. Rogers (1983) claims that dependence upon recall data 
ithodological enemy in stadymg the conmanication of 
;idhs. In a study of farmers, Coughenour (19o5j found that 
ilit is not reliable or valid when the typical responderit is 
ing his or her adoption behavior. 

7 



Rationale for This Study 

This study will: (a) identify and explore additional 
corrffnunication roles an individual could perform during the 
dissemiriatidn of innovative ideas, (bj correct the problem of 
blaming individuals for system-wide rejection of an innovation^ 
and (c) enhance the validity of innovation data. 

Individuals in organizations have more than two cotrnanjcation 
roles they can adopt. Farace et al. (1977) have noted that 
individuals in organizations may communicate in three content 
areas. They contend that innovation, production, and maintenance 
are three areas o' message content which exist in an organization. 
Hifferent combinations of these message networks may be used by 
individuals to cdmtnuriicate innovative ideas. Albrecht and Ropp 
(1984) have investigated the nature of contnun ication linhs betwefn 
individuals ?nd have found that certain types of links give rise 
to the spread of innovation-related messages. They have found 
thit communication about innovation-related messages occurs 
through the ml'ltiple links an individual has with another. Tliat 
is, individuals are more Itkely to report that irifbrmatiLn about 
iriribvative ideas was shared with another if information about work 
and personal issues was exchanged at the same time (Albrecht & 
Ropp, 1>84). This study extends the resiBarcr done by Albrecht £ 
Ropp arid identifies seven message choices individuals may make 
when they disseminate new information to others. The strength or 
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Hypotheses 



Two theoretical perspectives (e.g., conformity theory and 
cdrmiuriicatidri structure) were identified as a framework for 
investigating the relationship betweed shared corrfnunication links 
and the process of innovation. 
Iridejjefid e ht Variabl e 

Three major message links were identified for this study. 
These three message links were expanded into seven different types 
of links. One type of cofTtiiiinicatibn relationship is comprised of 
multiplex message links (Mitchell, 1969; Rogers fi Kincaid. 1981). 
individuals in organizations share a multiplex cormiunication link 
when they contniiriicate work, social, and innovative ideas with each 
other* A second type of cormianication link is also possible. 
Individuals may share a weak multiplex (Albrecht I Ropp, 1984) or 
biplex link with another. These biplex links may contain three 
types of messages: taj innovation M social messages, (b) work 
and innovation messages, and (c) work and social messages* 
Individuals may have only one, on iplex commtinication link with 
others. Either innovative information, work information, or 
idcial irifdritiatidn niay be cdnnunicated td and t her. 

The type and strength of communication jinks between 
individuals may determine the likelihood with which an individual 
will addpt ah ihhdv&tive idea. Rogers (1983) has developed a 
method for categorizing adootion, which is based on the assumption 
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that adopter distributions closely approach norniality. The normal 
distribation can be divided iiltb five adopter categories: (a) 
innovators or pioners, (b) early adopters, (c) early majority, (d) 
late najority, and (e) laggards. Rogers' (1983) model is used to 
make predictions about cofiuiiicatlbri liiik type and adoption. 



Figure 1 about liere 



Huitiplex links . IndividQals with iriijltiplex coniunication 
links niay be early adopters of an innovative idea. The advantages 
of multiplexity lie in the strengthening of social control 
(Mitchell^ 1969) and of social integration (Kapferer, 1969; 
Hiemann, 1983). Both of these advantages come into play as an 
individual becomes exposed to, and chooses to iiiipleiiteht or i-eject, 
an ihr.ovative idea. It has been argued that Individuals may exert 
more control ov?- others with whom they are inultiplexly tied 
(Kapferer, 1969). As such, an individual with multiplex links to 
others is likely to conform to the standards set by those 
individuals with whom the links are shared. 

Huitiplex links are indicative of social integration. People 
who are linked in multiple ways are better able to develop 
collegial relationships abecause they have tiiore inforiiiatibh abbiit 
each other (Albrecht & Ropp, 1984). The process of exchanging 
information iiiay reduce uncertainty, liheri people are less 
uncertain about omers, they may be more willing to shar^e 
innovative ideas. 
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Biplex Unks . individuals with biplex coiumcation links 
may adopt an innovation at varying rates, depGhdiiig upon the 
nature of the biplex links shared with ariother. wlien an 
innovation is risl(y, the reinforceSeht and support provided 
through social links takes on increased importance (Becker, 19?0); 
Although one may hear of a new idea through innovation links, it 
is perhaps the supportive social links which enco'jrage adoption. 
As such, individuals with biplex social/innovation links will be 
»pg the early majority of individuals to adopt a new idea. 

Organization wbers with SOrk/innovation links or work/social 
links may, on the other hand, be among the late fnajority in their 
addptidh of ah innovative idea, Individuals with these biplex 
work/innovation links may be conflicted by equivccal information 
by virtue of the content of the links. While the 'inction of 
innovation links is to promote new ideas, work link ^e used to 
communicate the status quo (Farace et a1;, 1977). 

Individuals with biplex work/social links may also be among 
the late majority of individuals to adopt a new idea. Later 
adoption is iMy because there woald be no links in the 
innbvatidh network. It is difficult to adopt an idea if one ha^ 
no idipediate access to it. 

iiniplex Mnks . Individuals with oniplex linl;s may be either 
pioneer adopters or laggards, depending upon the nature of their 
coiunication link with another; If a person shares a iiniplex 
innovation link^ . is likely that s/he will be an adoption pioneer. 
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Rogers and Kincaid (l98l) have noted that one's behavior is part' 
i foiitiioii of Ik cdiuiiicatidii networks in which he or she is a 
member, Pioneer adopters are known for being ventui-esome aid fbi" 
their ability to be daring and risky (Rocers, 1983). individoals 
with (iniplex iniiovatidri links to others may pioneer adoption, iim 
risl( is apparently a norm for this groop; ' this case the 
liiotivdtibii to confomi would be high; .ndividoals in this groop whi 
did (lot Cfliifdriii woiild risk rejection from the only organizational 
links they had. 

individuals with uniplex social or work links are likely to b 
laggards by virtue of their very limited exposure to new ideas- 
It is difficflit to adopt a new idea if one has no access to It; 
When a new idea does reach an individual with uniplex work and 
social links, it is likely that everyone in the system has had 
prior exposure to the idea. 
O e peiident Ifari atife 

This investigation explores adoption froi two different 
perspectives by looking at both rate of adoption (ROA) and 
extensiveness of adoption (EOS). Rate of adoption is defined as 
the time an Individaal inplements an innovative idea: 
Extensiveness of adoption is. characterized by the number of times 
an individual actually used an innovation while it was being 
dlssemiiiated. 

Given the above arguments, the following hypotheses are 
jjdsited: 



H^: Those with uniplex Intiovatioh links will be pioneer 
adopters. They will tie followed by individoals witii 
miiltiplex links who will aoopt in the early majority, 
and individuals with biplex work/ihnovatiOh and 
work/social links who will adopt with the late majority. 
Those wi' iniplex social or work links will be 
laggards; 

H^: Individoals with different link types will have 
variable EOft. Those whose greatest proportion of links 
are uniplex innovation will be the most freqaent osers 
of an innovation. Individjals wliose greatest proportion 
of links are multiplex will be next and will be fdlldiied 
by those with biplex social/innovation,' biplex 
work/social, and biplex work/innovation. Individuals 
whose greatest proportion of links are lihiplex work 
links will ue the least frequent asers of the 
innovation. 

H^: k individual's ROA will vjry dependi'iq upon the 

- J — — 

strength of common ic at ion links shared witli others. 

Rate cf adoptlop will occur in an order identical to 

that described in H^^ 

% The strength of one's comnyiiicaticii links will affect 
the number of times one chooses to implement an 
inriovatioh. EOS i*ill dcciir in ari ordei* identical to 
that described in H,. 
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Methodology 

^gaflTzation 

rhe orgahizatidri used for this research Was a medical clinic 

i northern Rocky Moantains, located in a city of 

(imately 50,000 population. The clinic is a privately-owned 

'atioh which provides comprehensive medical care to children 

lults. 

ibjeets 

espdndehts were physicians and physician assistants (ri=67) 
ed at the Clinic. The sample was evenly divided between the 
bups, and was almost evenly dividf ' by sex. The mean age 
(s^ = 9.72) and the average length of time employed at the 
was 5.19 years (s^ = 1.00). Nearly all were Caacasian. 
-seven percent had completed high school and 58 percent had 
ted college. Fifty-two percent had completed advanced 
ng in medicine, psychology or" podiatry, 

ata were collected in three stages. First, data for the 
ident variables (e.g., link type) were collected at two points 
J. Respondents were given a questionnaire which contained a 
of all members of the organization. They Were asked to read 
1 the list of names and indicate how often they had exchanged 
;bcial, or iriribvative ihfbrniatibri with each person on the 
daring the past two weeks. Qaestionnaires were distributed 

15 
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two weeks later. The same procedures for data coliectio.'> were 
followed. 

Next, after all data for the independent variables wer^ collected, 
data for the dependent variable, innovation adoption, were :oMected 
over a 90-day (13 week) period. Dependent variable data were 
gathered the day after a prodact-process (?altman, Oancan, & 
Hoi beck, 1973) innovation was introduced to the clinic staff. The 
iriridvatidh irivdlved a change in the clinic's billing process, and 
consisted of - f^ocket-sized booklet containing dally Idj sheets on 
which a physician's hospital work could be recorded. Data generated 
on the Idg shtjets were collecte:' dri a daily basis sd that the rate 
and extensiveness of the adoption could be studied. 

During the final stage of data collection, participants 
recpondjd to a follow-Up questionnaire. This questionnaire was 
fjistributed 14 w^eks after the innovation was introduced. All data 
[e.g., independent and dependent variables) were gathered prior to 
distribution of this questionnaire, which contained qualitative and 
quantitative questions designed to assess individual motivations 
for inhbvatibh adoption ("i.g., pay increase, power, superior 
influence, administrative repercussions). These questions were 
asked as rival hypotheses. 
Heasureine ^^ 

The data were analyzed osing stepwise multiple regression 
(SPSSX, 19C3) to predict whether type of link had an affect on 
adoption. Before data were analyzed using the above procedures, 
link type and link strength scores were calculated. 

16 
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^. Link type was dstenriined by tdbulating the number of 
dividual reported; Seven different link types were 
J individuals received seven scores. A link percentage 
alculated by dividing the number of reported links for 
jrpe by the total number of links reported: 




jre: L = percentage of Links for each link *ype 
n = number of] inks for each link type (work, 
social, etc.) . . . 

En = total number of links (for all link types) 

itrength. Link strength w?.s also calculated as a 

Frequency of coimiunication was sunned for each of the 

ypes and each respondent had seven strength percentage 

se scores were multiplied by the number of reported 

ch link type. This number was then divided by the 

he maximum link strength and the maximum number of 

sible (ef.g., the number of respondents in the study): 

^ " f X n 
^ ' "F X n 

re: $ = strength percentage 

f - frequency of conmunication for each link type 
n = number of links for each link type (work, 

sociaU etc..) 

F = naximum link strength (F= 480) - 

N = highest number of contacts possible (N = 67) 

, Adoption was measured two ways. Rate of adoption (ROA) 

le relative speed with which an innovation is adopted 

i). 'ur this study, ROA was determined by the date of 

irst use of the innovation. ROA was observed over a 
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three-mo:. ih (90 day) period. Hence; individuals received a rate of 
adopt ion score frniri 1 to 90 depending upon the day of first use. 

Extensivenes5 of adoption CEOA) was included as a second 
dependent variable. EGA was determined by the total number of days 
an individual used the innovation. An individual score of 1 to 90 
was possible and depended upon the total number of days the 
innovation was used. 

Results 

Network Stability 

Results of a network stability correlation indicate moderate 
stability of the networks across time, the strongest correlation 
was found in the biplex work/social links fdlldwed by uriiplex work 
links, and inuUiplex links. With the exception of multiplex 
- work/social/inndvatidn links, all other links containing an 
innovation component had very low correlations (Table 1). 



Insert Table 1 about here 



The low stability of innovation links can be accounted for jy 
the paucity in reported links of this type. Less than 15X of the 
respondents reported having uniplex innovation or biplex 
social/innovation links. While generally half the sample 
reported biplex work/innovation links, the number of links reported 
by each mHber was very low, resulting in instabilUy o"er time. 
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adopt e rs 

Pgnographic data ; tecording to' the fiidilel of adopters proposed 
by Rogers (1983), 2it were early adopters, Ift were «g the late 
majority, and 16X were laggards with regard t) their adoption time 
(X = 40*25, s = 27,97); These calcalations aisume that adopter 
distributions approach normality and can be placed on a norniai 
ffeijiiency distribution by determinating fiieafi and standard deviation. 
Based opon Rogers' (1963) fomiQla for calcolating rate of adoption, 
no one in the sample of adopters qualified as an innovator. 
Forty-one percent (n = 13) of the adopters used the innovation only 
once; average innovation ase was 2.34 (s = 5.07). 

Link data , those adopting the innovation reported a total of 
2,994 cdiiijriicatibri linKs. Of these reported links, M were 
uniplex work links; 28X were biplex work/social links; Hi were 
miltiplex links, dnd IIX were uniplex social links. Eighty-six 
percent of the adopters reported no ufiiplex innovation links, and 
89i reported no social/innovation biplex links. Over half (5iS!j 
reported no work/innovation biplex links (Table 2). 

Adopters co^unicated with others a total of 66,019 times, M 
of the link strength for the entire sample. The strongest links 
were multiplex links, followed by biplex work/social links and 
aniplex work links. The weakest links were uniplex innovation and 
biplex social/innovation links (Table 3). 



Insert Tables 2 and 3 aboot here 
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Because IH of the sample did not adopt the -"nncvaticn and 
because t-tests failed to cistingui>n differences (wUh the 
e'(ception cf uniplex social links) beti^ech adopters nd 
non-adopters, all noii-ajoptefs were dropped frr ^.^rsequent 
analysis. If iidn-adopters reinained in the sarople, consequent 
analysis would identify only those variables which best predict 
adoption as opposed to ncn-adoptior, rather ti.an predicting rate of 
adoption (ROA) or extensiveness of adoption (EDS). 

MuUs of HypdtliB^ 

Link type and ROft ; The analysis W\ produced a statistically 

significant correlation coefficient althougf^ not in the predicted 

sequence. With the e/ception of biplex work/innovation links 

(r = -.39, p <.05/ zero-order correlations of all other variables 

wiih rate of adoption were non-significant (Table 4). When entered 

^ with the ether variables iii "a regression equation predicting ROS, 

orly biplex work/innovation links were significant ( r = -.39, 

p < .05). The following regression equation was Droduced: 

ROft = 46.39, (.13, - ^: ) + (-.20- : ) + 

a Innovatiop work/social/innovation 

^'°^soc1al/innovation' ^ '-^Wk/social' * 

'■•^Wk/innovation' ^ '"'^tial' * ^'^'worK* 
(R^ = .15). 

Link type and EQA . The analysis of yielded no support for 
this hypothesis. Zero-order correlations of all variables with 
extensiveness of adoption were non-significant (Table 5j. When ail 
variables were regressed lipbn [OA ribhe were significant (p ) .15): 
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EOA - .91- + J j^^j^jjjg^ + ''^W/social/inn^vation' ^ 
^•^^sociil/innovation' * *'%rl</soci3l' * 
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■ L'nit strenjtli and m ; Corrslations of all variables witfi rate 
6f adiiptidii were nb^significant (Table 6j. When tk variables were 
regressed opon m m si;nificant regression coefficients emerged 
(P > .15): 

ROH M2.73. + (-.2h ) + (-.17-, r-. , -.■ ■ ) + 

i innovation' work/sccul/innovatior 

'•^^social/innovation' ' ''•^W/innovation' ^ 
'-ife/innovation' ' '■•^^socul' ' '"^W -"S'- 

this hpttiesis (Table 7). Bberi tfie variables were regressed on M, 
none were significant (p > .15): 

a innovation' work/social/innovation' 



'■•"Vjal/inhdvatibh * wrk/social' * 



'•iWk/inno»ation) ' ' ^-^m) - 



Insert tables 4, 5, 6, 6 7 about here 



Hypotheses 



Hheii the rival liypbtheses were tester, with regression analysis, 
three significant coefficients were found. Two were found when weekl; 
hours worked (r - .54, p < .01; ^ = .54, p < .01) and inpat into 
iiiiidiiatidii development wure regressed upon r^ of adoption (r ■ .61, 
p < M;^-- .48, p < i95) (Table 8); the third when input into 



innov^Lioo development ^as regressed upon extensiveness of adoption 
(r---.79, p<.00li|=-.79, p<:.D01) (table 9). 



insert Tables 8 1 9 aboQt here 



Discussion and Implications 



Tlie parpose of this study was a] to identify and expand upon the 
communication roles an individaal may adopt during the dissemination 
nf innovative information, b) to establish the cownication link, 
rather than the individual, as the unit of analysis, and c) to 
enhance the validity of iiinova'tion data. The hptheses in this 
study were lot supported. Several reasons may account for this 
lack of significant firdings; 

Mrst, the innovation introduced was not salient for all 
members of the organization. Although the innovation introduced in 
this study fulfilled all the requirements for successful adoption 
(Rogers, 1983), it did not seem important enough to warrant 
adoption; In the pbst-hbc questionnaire, which asked about the 
innovation's salience, sevetal physicians responded, "Please let me 
know about pay increase--! didn't notice" or, "I thought that most, 
if not all, of my patient charges were already being credited to my 
booking" or, "I think most of my billing is rompiete without this." 
Simjly, the innovation was not particularly salient fir physicians. 
The innovation was also not salient to physician assistants. Their 
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adoption was sobsequent to physician adoption of the -novation. 
Assistant responses on the salience qyestion were uniform and 
reflected in the coiment; "I had tio choice in the matter. My doctor 
adiipted, and so did 1." 

Next, the lack of significant results may lie in the type of 
organization studied. Innovativeness is not championed in health care 
settiiigs. Rogers (1983) has noted that There has been strong opposition 
to inno^ativeness 1n Organized redicine. Medicine has encouraged 
adoption of new techniques of treatment but has long maintained a 
stringent ideology opposing innovations in the organization (Rogers, 
197§)i This argument, coupled with the perception of innovators as 
those who threaten the organization's stability and status quo 
(Bettinghaus, 1980) provides a poor prognosis for innovativeness in 
medical settings. This notion is illustrated in the present study. 
Of the total reported coimunication links, only IX were cdfiprised 
solely of links containing innovative information. When innovative 
information was exchanged, it was cdilunicated with either work 
information (5J of all links) or with information about work and 
social iiiatters {lit of all links). Innovative ideas were not 
frequently exchanged in the organization studied. Perhaps if 
innovation is the central focus of an investigation, an organization 
where innovativeness is rewarded (e.g., high technology) should be 
selected as the research site. It is likely that the number and 
frequency of innovation links of al! types would be greater than the 
innovation links reported in the present study. 
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Third; the structure of the organizatioh litay have aci:biihted fdi 
the lack of significant results. The clinic, as many health care 
settiiigs, can be classified as a loosely coupled system and 
characterized by a relative lack of coordinatibn" and 
decentralization [yeick, 1979). Berkowitz has identified many 
health care clinics as "practices which are nothing more than a 
collection of individuals who share the saiiie facility. Each 
physician or department operates independently and personal gain is 
the primary objective" (1984, p. 34). While loosely coupled systems 
appear to adapt easily to change and innovation (Heick, 1932), the 
organization studied was disjointed and therefore nnlikely to reap 
the benefits which loose Cifiplihg provides. Coiunication in health 
care systems nay be unpredictable or sporadic and not easy to 
predict with any certainty. Communication patterns could be 
unstable and irregular, making rtieasureiiieht of coiunication links 
difficult. 

Finally, the identification of multiplex links was difficult for 
respondents. During data collection, several respondents expressed 
concern over their inability to distinguish the primary content of 
their conversations ~m others. Burt (1983) notes that content 
confusion is common in network data. He claims that it is often 
difficult for resDondents to determine where and when one type of 
relational content stops and another begins (Burt, 1983). if 
respondents are unable to determine the nature of theii* llnSs, it is 
likely that the data gathered are not an accurate representation of 
individual cdittiiynicatiijh patterns. 
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n 

Iti suiiary, t»ie lact of signif.cfrt fesults may have been 
to the limited salientJ nf tlie irinovation, the type of organization 
studied; the structure of the organization, aiid fespopisrits' 
difficulty with identifyine the nature of their commonication links. 

Despite the liffiitstioriS, this study has several contributions. 
Firstj coiiRiunication role was conceptualized, suggesting that change 
occurs within the context of personal coiunication relationships. 
Second, this study explored how the comparisofi of individual 
coiunication iinfcs can affect an individaal's innovativeness. Few 
network analyses have shown that multiple: links can differ from 
uniplex links. Not only was the difference between these links 
examined, a third type (e.g., biplexj of conwanication link was also 
analyzed. Third, a concrete behavioral manifestation of -firiovation, 
measured in "real" time, served as a dependent variable in this 
study. Adoption behavior was measured over time as it happened, 
without reltarice upon recall data. Finally, individual adoption was 
measured in two potentially convergent ways. Both rate of adoption 
and extensiveness of adoption were used as dependent measures. 
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Categorization 


Link 
Type 


Innovators 


tJniplex innovation 


Early Adopters 


Multiplex 


Early Majority 


Biplex social/innovation 


Date Majority 


Bipiex work/innovation 
Biplex work/social 


laggards 


Uniplex social 
- - Uniplex work 



Figure 1 ; Sdopter Categorization and. Link Type.. 

(bell carve froip Rogers, 1583, p» 247) 



Table 1. Correlations Between Have 1 and Have 2 on 
Number of Links ■ 



r2 



work 



■innovaiion 
work + social 
» social + innovation 
work ^ innovation 
work + social + inriovsuion 



.62 
.56 
-,05 
.80 
,18 
•21 
.60 
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Table t Descriptive Data Comparing Adopters and 
Non-Adopters on Link Data 





Adopters 


tlon-Adopters 


n 


I of 
Total Links 


n 


I bf- - 
Total Links 


work 


i,137 


.38 


1,294 


.35 


social 


320 


.11 


512 


.14 


innovation 


21 


.00 




.01 


work + social 


851 


.23 


982 


.27 


social + 

innovation 


30 


.00 


11 


.00 


work + 










innovation 


127 


.05 


201 


.05 


work + social + 








innovation 


508 


.17 


629 


.17 


TOTAL ■ 


2,m 


.99 


3,669 


.99 
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Table 3. Descrigtivfi Data.Coraparinc; Addptrrs aiid 
Non- Adopters On Link Strength Dau 







Adopters 


Non-Adopters 


n 


ft r 

t of 
... Total Links 


n 


% of 
Total tin!c3 


work 


8,027 




.12 




.1,1 


social 


1,034 


.02 


2,126 


.03 


innovation 




.00 


98 


.00 


work + social 


20,286 


.30 


31,888 


.39 


social + 










innovation 


1S6 


.00 


144 


.00 


work + 










innovation 


li40fl 


.02 


1,506 


.02 


work + social 










+ innovation 


35,082 


.53 


34,324 


.42 


TOTAL 


fi6,0l9 


.9$ 


81,125 


.99 
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Table 4 . correlation Matrix for Regression of Link Type on Rate of sdoption 



worjc. + . . . 

social + social + work + _work + 
innovation irihdvation innovation social innovation social work ROA 



innovation 


1.000 












work ^ social + 














iriribvatiori 


-.053 


1.000 










social + 














iriribvatibn 


-.063 


-.185 


1.000 








work + social 


-.374* 


-.050 


-.196 


1.000 






wbrk_ t 

innovation 


.089 


.329 


-.087 


-.533** 


1.000 




social 


;117 


-.254 


.471** 


-.206 


-.254 


1.000 


wbrk 


-•432** 


-.536** 


-.155 


.084 


-.233 


-.365* 1.000 


ROft 


.091 


-.306 


-111 


.112 


-.386* 


-.039 .271 1.000 



* p < .05 
** p < .01 



5 . Correlation Matrix for Regression of Link Type on Extensiveness of Adoption 



wbrk + 

social + social. + work + work + 

innovation innovation inriovatibri ' social innovation social work 



iriribvatibn 


1. DOO 












work + sbcial + 
innovation 


-«053 


1.000 










social 4 
innovation 


-;063 


-.185 


1.000 








work + sbcial 


-.374* 


-.050 


-.196 


1.000 






work + 

iriribvatibn 


.089 


c329 


-.087 


-.533** 


1.000 




social 


.117 


-.254 


.471** 


-.206 


-.254 


1.000 


work 


-.482** 


-.536** 


-.155 


/084 


. -.283 


-.365* 1.000 


BOA 


-.115 


.070 


-.036 


.298 


-.036 


.144 -.224 1.000 



* P <: .05 
** p < .01 



Table S . Correlation Matrix for Regression of Link Strength bh Rate of Adbptibh 





innovation 


Koric + 
social + 
innovation 


social + 


woric + 


work + 
innovation 


sbc lal work 


ROA 


ihhbvatibn 


1.000 














worJc + social 
innovation 


-.098 


1.000 












social + 
innovation 


-.076 


-.087 


1.000 










wdric + social 


-.114* 


-.960** 


-.057 


1.000 








wocJc + 
















innovato^on 


.076 


.349* 


-.087 


.331 


1.000 






social 


.154 


-.129 


.138 


-.098 


-.171 


1.000 




work 


-.103 


-.751** 


-.124 


.810** 


.225 


-.227* 1.000 




ROA 


-.195 


.061 


-.045 


..079 


^. 277 


-.147 .091 


1.000 



* p < .05 
** p < .01 



• Correlation Matrix for Regression of Link Strength bh Extensiveness of 
Adoption 





innovation 


work + 
social + 
innovation 


. social + 
innovation 


work + 
sbcial 


work + 
ihhbvatibn 


social 


work 


EOA 


ihhbvatibn 


1.000 
















work + social 
innovation 


-.C9S 


1*0C0 














abcial 4- 

innovation 


-.076 


-.087 


1.000 












work + social 


-.±i4 


.960** 


-.067 


1,000 










work + 

innovation 


.076 


.349** 


-.087 


.331 


1.000 








sbcial 


.154 


-.129 


.138 


-.098 


-.171 


1.000 






work 


-.103 


.751** 


-.124 


.810** 


.225 


-.229 


1.000 




EOA 


-.105 


-.064 


.053 


-.016 


-.122 


• 228 


-.194 


1.000 



* p < .05 
** p < .001 
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Table 8. Correlatibn Matrix for Regre ssion of Rival Hypotheses on Rai:e of Adoption 



Slperior 
Inf iuer.ce 



Superior Influence 



input into 
Innovation 
Development 

Weekly Hours Worked 

Education 

Pay Increase 

ROft 



* p < .05 
** p < .01 
*** p < .001 



i.ddd 

.193 
.456^ 
-.488 
.338 

-347 



Input into 
?*Jnovation 
Development 



1.000 
.211 

-.151^*^ 
.064 
.389** 



Weekly 
Hours - 
Worked 



1.000 
-.727 
.313 
.542 



Education 



l.OOC 
-.332 
-.412 



Pay 
Increase 



1.000 
.217 



ROA 



1.000 



Table 9. Correlation Matrix for Regression of Rival Hypotheses on Extensiveness of 
Adbptibh 



input, into .. . Length 

Innovation -Superior of Department _ _ _ _?ay 

Developmen , Influence Employment Worked In Education Increase EOS 



Input into 
Innovation 



* p < .05 
** p < .01 
*** p < .001 



Development 


1.000 










Supiaribr Influence 


.216 


i.obo 








Length of Employment 


-.347 


-.446* 


i.ubo 






Department Worked In 


-.011 


.053 


-.253 


1.000 




Education 


-.144 


-»594** 


.167 


.120 


1.000 


Pay Increcae 


,083 


.362 


.053 


.149 


.286 


EdA 


-.794**^" 


-.339 


.247 


-.115 


.165 



1.000 

-.122 



1.000 
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